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Abstract  This study estimates the value of recreational red snapper fishing in
the Gulf of Mexico. Additionally, the study shows how to decompose the esti-
mated red snapper recreation demand function into changes: (i) due to
recreationists who were not taking recreational red snapper fishing trips but
were induced to take a trip in response to changes in catch rates and (ii) due to
recreationists already taking trips and responding to changes in catch rates. The
decomposition allows us to also decompose the estimated elasticities and con-
sumer surplus. The results indicate that an improvement in expected fishing
quality will increase consumer surplus and that most of the increase is contrib-
uted by recreationists who initially do not take recreational red snapper fishing
trips, but later take a positive number of trips. This finding has important policy
implications for managing the red snapper fishery in the Gulf of Mexico.
Key words  Count model, decomposition, Gulf of Mexico red snapper, negative
binomial, Poisson, recreational demand.
Introduction
Since the 1970s, the Gulf of Mexico red snapper (Lutjanus campechanus) fishery
has faced a serious problem of declining stocks (Goodyear and Phares 1990). This
decline is the result of severe overfishing from direct harvesting of adult red snapper
by the commercial and recreational fisheries, as well as the indirect harvesting as
discard bycatch of juvenile red snapper by the shrimp fishery. In an effort to rebuild
declining red snapper stocks, the National Marine Fisheries Service (NMFS) and the
Gulf of Mexico Fishery Management Council have undertaken a series of regulatory
efforts aimed at restricting the direct harvesting of adult red snapper by the commer-
cial and recreational red snapper fisheries and the indirect harvesting of juvenile red
snapper by the shrimp fishery. The regulatory instruments that have been applied to
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rebuild the Gulf of Mexico red snapper spawning stocks include: (i) total allowable
catch (TAC) quota on the commercial and recreational red snapper sectors; (ii) bag
limits for the recreational red snapper sector; (iii) minimum size limits on the com-
mercial and recreational red snapper sectors; and (iv) bycatch reduction devices
(BRDs) on shrimp trawls.
Of all these policies, the shrimp bycatch reduction devices scheme is of particu-
lar importance, since there is general agreement that shrimp bycatch reduction is
likely to result in significant increases in red snapper spawning stocks (Ward and
Macinko 1996; Murray, Bahen, and Rulifson 1992). With respect to the policy of
shrimp bycatch reduction devices, two economic issues need to be addressed. First,
is the value of the increased red snapper spawning stocks greater than the value of
escapement of shrimp from shrimp trawls due to using the BRDs? Second, with the
adoption of BRDs, how will the increased red snapper spawning stocks be allocated
among commercial and recreational red snapper fishermen? In order to address both
issues, economic information on the recreational value (i.e., consumer surplus) of
red snapper fishing in the Gulf of Mexico is required. It is this recreational value
(recreational red snapper consumer surplus) that we seek to estimate in this applica-
tion using count data models.
Since the early 1990s, Poisson and negative binomial regression models have
become the norm for estimating recreational demand functions using data collected
from the general population (Hellerstein 1991; Yen and Adamowicz 1993). The
theoretical foundation for using these models for recreational demand analysis was
developed by Hellerstein and Mendelsohn (1993), while specification and testing
procedures were advanced by Ozuna and Gomez (1995). Additional studies have ex-
tended the range of count models to include geometric, geometric with zeros, and
geometric hurdle models (Ozuna and Gomez 1992); a bivariate Poisson model
(Ozuna and Gomez 1994); Poisson with zeros and negative binomial with zeros
models (Haab and McConnell 1996); and a semiparametric model (Gurmu and
Trivedi 1996).1
Despite these important econometric advances, researchers have not thoroughly
used all the information contained in the estimated coefficients of these models. In
all cases, the studies limited the analysis to estimating a recreational demand func-
tion and using the estimated coefficients to calculate consumer surplus. None of the
studies calculated the marginal effects for any of the estimated models. Additionally,
none of the studies decomposed the marginal effects to determine changes in the
probability of observations being above the limit, and, in the dependent variable, if
observations were already above the limit.2 As a result, changes in consumer surplus
in response to changes in an explanatory variable have not been further decomposed
into the effects of observations already above the limit and observations at the limit
crossing the threshold.
1 Researchers have also used truncated Poisson and truncated negative binomial models to estimate rec-
reation demand functions using truncated data collected through on-site surveys (Shaw 1988; Creel and
Loomis 1990; Grogger and Carson 1991; Gomez and Ozuna 1993; and Englin and Shonkwiler 1995).
However, in this article we will focus only on the untruncated Poisson and negative binomial models.
2 For censored recreational demand data, observations being at the limit refer to anglers making zero
recreational red snapper trips to the site, whereas observations being above the limit refer to anglers
making some positive number of recreational red snapper trips. To define a recreational red snapper trip,
anglers (participants) were surveyed to find out which reef fish species they targeted on their most re-
cent fishing trip during the past two months. Anglers were allowed to indicate up to three reef fish spe-
cies. Anglers who included red snapper in their target list were assigned a nonzero number of red snap-
per fishing trips equal to the number of single-day fishing trips they had taken during the past twelve
months. Anglers who did not list red snapper as a target species were assigned as having taken zero red
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In this study, we not only estimate the value of recreational red snapper fishing,
but we also show how to mathematically decompose changes in the number of recre-
ational red snapper trips (conditional mean), catch elasticities, and consumer surplus
due to changes in a catch variable, which is a result of changes in red snapper fish-
ery policies, such as TAC or BRDs.3 Moreover, we highlight the auxiliary informa-
tion in which the decomposition is provided and interpret each decomposition com-
ponent.
Decomposition at the Conditional Mean Function
To fix ideas, consider a random sample {yi, xi}, where yi denotes a count response
variable (say, the number of recreational red snapper fishing trips taken by a
recreationist in a given period), xi is a (p ×  1) covariate vector (travel cost, catch,
and other socioeconomic variables), and i = 1, …, n. In the standard Poisson regres-

















with mean (yi|xi) = var (yi|xi) = λ i and the Poisson parameter is specified as λ i = exp
() ′ xiβ , where β  is a vector of parameters of the distribution to be estimated.
An alternative to the restrictive and often overdispersed Poisson regression
















i (; , )
()
() ( )
() ( ) . λα
αλ
αλ














The mean and variance of the negative binomial regression model are simply
E(yi|xi) = λ i and  var (yi|xi) = λ i + αλ i
k+ 1. Two negative binomial regression models
are nested within this parameterization of the negative binomial density. Setting k =
0 results in a negative binomial regression model with a constant variance-mean ra-
tio (Negbin I), and letting k = 1 yields a negative binomial regression model with
variance–mean ratio linear in the mean (Negbin II).
To decompose changes in the conditional mean of the Poisson and negative bi-
nomial regressions into two effects, we rewrite the expected value of the conditional
mean as




() () =⋅ ∑ (3)
E y x prob y E y x y prob y E y x y i i i i ii i i ii () ( )(, ) ( )(, ) == = {} +> > {} ⋅⋅ 00 00 (4)
3 Working with truncated count models, Grogger and Carson 1991 provide a similar decomposition for
the Poisson and negative binomial II regression models, but do not apply it to their estimated models.
We extended their work in three respects: (i) we decompose the conditional mean for the negative bino-
mial I model; (ii) we show how to use the decomposition to decompose elasticities; and (iii) we show
how to use the decomposition to decompose changes in consumer surplus.Gillig, Ozuna, and Griffin 130
where E(yi| xi, yi = 0) is the expected value (the expected number of recreational red
snapper trips) conditional upon being at the limit (having a zero recreational red
snapper trip), E(yi| xi, yi > 0) is the expected value (the expected number of recre-
ational red snapper trips) conditional upon being above the limit (having a nonzero
recreational red snapper trip), prob (yi = 0) is the probability of being at the limit
(taking a zero recreational red snapper trip), and prob (yi > 0) is the probability of
being above the limit (taking a nonzero recreational red snapper trip). However, be-
cause E(yi| xi, yi  = 0) is equal to zero, equation (4) can be rewritten as
E y x prob y E y x y ii i ii i () ( )(, ) . => > ⋅ 00 (5)
To determine the change in the conditional mean given a change in xi, we take













































Equation (6) suggests that the total change in the conditional mean (recreational
red snapper trip) consists of two parts: (i) the change in the probability of taking a
nonzero recreational red snapper trip, weighted by the expected number of recre-
ational red snapper trips and (ii) the change in the expected number of recreational
red snapper trips, weighted by the probability of taking a nonzero recreational red
snapper trip. Hence, the total change in the expected number of recreational red
snapper trips (i.e., marginal effect) can be decomposed into (i) the effect of inducing
those individuals who take a zero recreational red snapper trip to (cross the thresh-
old) take a nonzero recreational red snapper trip in response to the change in catch
rate and (ii) the effect of those individuals who have already taken nonzero recre-
ational red snapper trips (McDonald and Moffit 1980). The appropriate expecta-
tions, probabilities, and derivatives for the Poisson, Negbin I, and Negbin II models
are presented in table 1. Note that by dividing both sides of equation (6) by βλ i, it
can be seen that the fraction of the total effect due to the effect of red snapper an-
glers is equal to the bracketed term found in equations (d), (h), and (l) in table 1 for
the Poisson, Negbin I, and Negbin II models, respectively.
The marginal effects from the Poisson and negative binomial models are quite
useful for elasticity calculation, which is important for policy decisions based on the
responsiveness of anglers to potentially costly fishery management policies. Since
the marginal effect is simply equal to β E(yi |xi) = βλ i, the elasticities evaluated at the
data means take the particularly simple form  η  = β x .
The decomposition of the total expected number of recreational red snapper
trips of the Poisson and negative binomial regression models can be used to decom-
pose changes in consumer surplus measures calculated from these models. In the
recreational demand literature, Hellerstein and Mendelsohn (1993) have shown that
the expected value of consumer surplus, E(CS), derived from count models can be
calculated as E(CS) = E(yi |xi)/–β p =  ˆ λ i/(–β p), where  ˆ λ i is the expected number of
trips, and β p is the price (i.e., travel cost) coefficient. The per-trip E(CS) is simply
equal to 1/–β p.
To calculate the total change (∆ ) in E(CS), we compute the change in the ex-
pected value of the recreational red snapper trips given a change in Catch variable,
q, (i.e., ∂ E(yi)/∂ qi  and then substitute this value into the formula for E(CS), that isValue of Recreational Red Snapper Fishery 131
Table 1
Decomposition Components of the Poisson, NegBin I, and NegBin II Count Models
Poisson Model
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However, by using the decomposition developed above, the total change in ex-



















































Equation (8) shows that the total change in expected consumer surplus is made up of
two effects: (i) the change in E(CS) due to the change in the probability of non-red
snapper anglers (taking a zero red snapper trip) crossing the threshold in response to
a change in Catch variable, q; and (ii) the change in E(CS) due to the change from
those anglers who have already taken some nonzero red snapper trips.
Specification of the Recreational Red Snapper Demand Function
Following the logic of the travel cost model, we specify the recreational demand
function of Gulf of Mexico recreational fishing trips as:
Trips
Price Income Catch Catch Experience
Experience Boat
i
ii i i i
ii i
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where Trips is the number of single-day recreational red snapper trips taken by indi-
vidual i, Price denotes travel costs including the opportunity cost of time incurred
by the ith angler to gain access to the resource in the Gulf of Mexico, Income is the
individual’s household income, Catch refers to red snapper catch rates, Catch2 is the
square of Catch, Experience denotes the number of years an angler has fished
recreationally, Experience2 is the square of Experience, Boat is a dummy variable
that is equal to one if an angler owns a boat, ε i is a disturbance distributed as a
gamma distribution with a mean of 1 and variance α .4 The variables Catch2 and Ex-
perience2 were included in the model to capture the effects of diminishing returns to
Catch and Experience.
Data
Most of the data for this application were obtained from a survey of Gulf of Mexico
reef anglers that was administered by KCA Research, Inc. for the National Marine
4 Because of the nature of the data, we were not able to construct a variable reflecting the availability of
a substitute site for red snapper fishing. Consequently, we do not include a substitute site variable in our
model. Therefore, we treat all access points of the Gulf of Mexico red snapper fishery as homogeneous.Value of Recreational Red Snapper Fishery 133
Fisheries Service (NMFS) during 1991. The survey provided information for the
Trips, Income, Experience, and Boat variables used in this study. The survey also
provided enough information to construct the Price variable, which includes trans-
portation cost and the opportunity cost of time. The annual Marine Recreational
Fisheries Statistics Survey conducted by the NMFS provided the data for the Catch
rate (NMFS 1989, 1990). The Catch rate was constructed by first averaging 1989
and 1990 catch rates for different areas in the Gulf of Mexico, and then assigning
each angler an average catch rate based on the area in which the angler fished. This
average catch rate is used as a proxy for the expected catch rates.
To identify whether the recreational fishing trip is a red snapper recreational
fishing trip, the reef fish identification question used in the survey questionnaire
was utilized. Survey participants (anglers) were asked which reef fish species they
targeted on their most recent fishing trip during the past two months. Participants
were allowed to indicate up to three reef fish species. Anglers who included red
snapper in their target list were assigned a nonzero number of red snapper fishing
trips equal to the number of single-day fishing trips they had taken during the past
twelve months. Anglers who did not list red snapper as a target species were as-
signed as having taken zero red snapper fishing trips. Therefore, the dependent vari-
able is the number of single-day red snapper fishing trips taken during the past
twelve months and is a count integer, 0, 1, 2, …, n. Anglers who have nonzero red
snapper fishing trips are categorized as those being above the limit, whereas anglers
who have zero red snapper fishing trips are categorized as being at the limit. Note
that all trips used in this study refer to single-day fishing trips, since about 93% of
all trips reported in the survey were single-day trips.
The total number of observations (reef fish anglers who take a positive number
or zero recreational red snapper fishing trips) that was available for this application
was 345. The mean value of each covariate is as follows: Price ($13.21), Income in
thousands of dollars ($55.29), Catch (2.42), Catch2 (31.74), Experience (14.10), Ex-
perience2 (317.59), and Boat (0.74). The mean value of the variable Trip is 4.65. Of
the 345 total observations available for this study, 82% indicated that no red snapper
recreational fishing trips were made during the year, while 18% indicated that a
positive number of red snapper recreational fishing trips was made during the year.
Estimation Results
The estimated parameters for the Poisson, Negbin I, and Negbin II count models are
presented in table 2.5 Across all three models, the estimated parameter values do not
vary greatly, except for the Constant and Boat values. All signs of the estimated pa-
rameters are as expected and are significant at the 95% level, except for Experience2
in the Poisson model, and Price and Income parameters in the Negbin II model. The
results indicate that as Price (i.e., travel cost) increases, fewer recreational red snap-
per trips are taken. A negative Income parameter implies that the recreational red
snapper trip is an inferior good. The signs for Catch, Catch2, Experience, and Expe-
rience2 estimated parameters indicate the presence of diminishing returns in the
Catch and Experience variables. Anglers who own boats are likely to take more trips
than those who do not.
5 To recognize a possible hurdle model in which parameters at the first-stage decision and the second-
stage decision are not constrained to be the same, we preliminarily estimated a hurdle model based on
the work of Shonkwiler and Shaw (1996). Then we tested whether the parameters from the first-stage
decision were different from the second-stage decision. A chi-square test indicated that the parameters
were not significantly different from each other at the 0.05 level of significance (see the appendix).Gillig, Ozuna, and Griffin 134
The significantly positive dispersion parameter (α ) of the Negbin I and Negbin
II models indicates that the overdispersion problem of the Poisson model exists and
causes an underestimated standard error. Implicitly, for this data set the Poisson
model is not an appropriated approach that is also consistent with the results from
regression-based tests. Regression-based tests undertaken to test for overdispersion
suggest that, in all cases, the Poisson regression model was rejected against both the
Negbin I and Negbin II regression model alternatives (Cameron and Trevedi 1986,
1990, and 1993; Ozuna and Gomez 1995). Regression-based tests were also per-
formed to choose between the Negbin I and Negbin II regression models, and the
tests suggested that the preferred regression model was the Negbin I model.
Catch Elasticity Calculations
The Catch elasticity (evaluated at the mean) for each of the count models is equal to
1.21, 1.46, and 2.44 for the Poisson, Negbin I, and Negbin II models, respectively
(table 2). The Catch elasticity of Negbin II is greater than that of the Poisson and
Negbin I models, whereas the Catch elasticity of the Negbin I model is in between
the other models. By further decomposing these Catch elasticities using the mar-
ginal effect decomposition developed above, the Catch elasticities can be decom-
posed into: (i) the responsiveness of the probability of non-red snapper anglers who
are at the limit (i.e., taking zero recreational red snapper trips), cross the threshold,
and become red snapper anglers (i.e., taking some positive number of recreational
Table 2
Red Snapper Recreational Demand Function Parameter Estimates and Catch Elasticities
Variable Poisson NegBin I NegBin II
Constant –0.8855* –1.7982* –4.2305*
(2.0139)a (4.5409) (4.2053)
Price –0.0088* –0.0047* –0.0071
(2.3784) (1.9583) (0.5259)
Income –0.0062* –0.0052* –0.0007
(2.3846) (2.1667) (0.1522)
Catch 0.6337* 0.7475* 1.2359*
(11.5639) (15.8034) (6.7758)
Catch2 –0.0280* –0.0300* –0.0471*
(7.1795) (9.6774) (5.7439)
Experience 0.0645* 0.0491* 0.1289*
(1.7769) (16.0984) (2.5078)
Experience2 –0.0016 –0.0010* –0.0042*
(0.1778) (1.4286) (2.2105)
Boat 0.9300* 0.8153* 1.9947*
(2.4352) (3.5587) (2.7146)
α – 3.2056* 4.6668*
(18.9456) (4.1135)
Catch Elasticity-total effectb** 1.21 1.46 2.44
Catch Elasticity-at limit 0.53 1.23 1.34
Catch Elasticity-above limit 0.68 0.23 1.10
Notes: * Significance at the 0.05 level. ** Evaluated at the mean.
a Absolute t-ratio values in parentheses.
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red snapper trips), and (ii) the responsiveness of red snapper anglers who are already
above the limit (table 2).
The usefulness of these Catch elasticity decompositions can be demonstrated
under a red snapper fishery policy. A series of red snapper fishery management poli-
cies (either TAC or BRDs) impacts the catch rate, since these policies rebuild the
spawning stocks to a sustainable level which, in turn, increases the number of the
spawning stocks. The more abundant the spawning stocks, the more fish available to
anglers. The more fish available, the more fish anglers are likely to catch. This im-
plies an increase in catch rate. The increase in catch rate can also be referred to as
an increase in the expected fishing quality. This catch rate, therefore, is an important
policy variable in this study. For instance, a 10% increase in catch rate will result in
a 14.6% (Negbin I model) increase in the number of recreational red snapper trips,
which is composed of a 12.3% increase in the probability of non-red snapper anglers
taking some positive number of the recreational red snapper trips and an increase of
2.3% in recreational red snapper trips from red snapper anglers.
Consumer Surplus Calculations
Decomposition of changes in the number of recreational red snapper trips and in the
consumer surplus estimates due to changes in catch rates are presented in table 3.
The values of the consumer surplus estimates are quite consistent with other values
found throughout the Gulf of Mexico for recreational fishing. Since the Negbin I
model was selected as the most appropriate model for the data at hand, the consumer
surplus estimates for this model are taken to be the most appropriate consumer sur-
plus estimates.
The total change in the expected number of recreational red snapper trips
(0.4405) due to changes in the catch rate is a result of an 85% increase in the num-
ber of recreational red snapper trips from non-red snapper anglers (0.3723), and an
increase of 15% in the number of recreational red snapper trips from red snapper an-
glers (0.0682).6
As shown in table 3, the expected consumer surplus per angler per trip is greater
than the total annual expected consumer surplus per angler for the NegBin I and II
models, because each model projects that the average red snapper angler will take
less than one trip per year (0.73 and 0.40 trips, respectively). Since the Poisson
model projects an average of 1.47 red snapper trips per year, the total annual ex-
pected consumer surplus per angler exceeds the expected consumer surplus per an-
gler per year. The expected consumer surplus calculated using the Poisson model
was found to be greater than the expected consumer surplus calculated using the
Negbin I or Negbin II models. This is so because the expected number of trips, E(yi
|xi), of the Poisson model (1.47) is greater than that of the Negbin I (0.73) and
Negbin II (0.40) models. This also explains why the expected consumer surplus is
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smaller than the expected consumer surplus per trip for the Negbin I and Negbin II
models.
Similar to catch elasticity, the total change due to an increase (or decrease)
in the catch rate can also be further decomposed into: (i) the effect of the
change in the probability of non-red snapper trips weighted by the expected
number of recreational red snapper trips and (ii) the effect of the change in the
expected number of recreational red snapper trips weighted by the probability
of taking nonzero recreational red snapper trips (equation 8). The total changes
in expected consumer surplus due to changes in catch rates for the Poisson,
Negbin I, and Negbin II models are $84, $94, and $57, respectively.
Let’s examine the change in consumer surplus in more detail using the val-
ues calculated from the Negbin I model, which is the most appropriate model
for these data. If the recreational bag limits were increased from 4 to 5 fish per
trip, the change in the catch rate would lead to anglers being willing to pay an
additional $94. Of $94, $79 is the willingness to pay contributed by non-red
snapper anglers who became red snapper anglers making up almost 85% of the
total change in the expected number of recreational red snapper trips (0.3723).
Fifteen dollars is the willingness to pay contributed by existing red snapper an-
glers, making up only 15% of the total change in the expected number of recre-
ational red snapper trips (0.0682). This finding is also consistent with demand
theory, which states that an individual is willing to pay more for the first unit
than subsequent units.
Concluding Remarks
This study mathematically derived the decomposition of changes in the condi-
tional mean (recreational red snapper trips) of the Poisson and negative bino-
mial models. This study not only estimates red snapper catch elasticity, which
is very useful in red snapper policy analysis, but also shows how to use the de-
Table 3
Decomposition of Changes in the Number of Recreational Red Snapper
Trips and Consumer Surplus due to Changes in Catch Rate
Poisson NegBin I NegBin II
Number of Recreational Trips:
Expected number of trips (λ ) 1.47 0.73 0.40
Total effect 0.74 0.44 0.41
At limit 0.32 0.37 0.22
Above limit 0.42 0.07 0.19
Consumer Surplus:
E(CS)/trip 114 213 141
E(CS) 168 156 57
∆  in E(CS) — total effect 84 94 57
∆  in E(CS) — at limit 37 79 31
∆  in E(CS) — above limit 47 15 26
Note: Evaluated at the data means.Value of Recreational Red Snapper Fishery 137
composition to decompose catch elasticities obtaining more insightful informa-
tion on the responsiveness of the probability of non-red snapper anglers cross-
ing the threshold and becoming red snapper anglers, and the responsiveness of
existing red snapper anglers. In addition, the total change in the expected num-
ber of recreational red snapper trips and the expected consumer surplus due to a
change in the catch rate resulting from a change in red snapper fishery policy
was decomposed into the effect created by the non-red snapper anglers becom-
ing red snapper anglers and the effect created by the exiting red snapper an-
glers. The results indicate that an improvement in the expected fishing quality
(an increase in catch rate) will increase the consumer surplus, and most of the
increase in the consumer surplus is contributed by non-red snapper anglers who
increase their number of recreational red snapper trips from zero to some posi-
tive number.
With the knowledge of red snapper catch elasticity and consumer surplus
elasticity, as well as the economic value of the resource (red snapper) in the
recreational red snapper sector, a policymaker can adapt these results to aid in
choosing a management policy that will maximize gains for all parties in-
volved. For instance, if a BRD policy is chosen to rebuild red snapper spawning
stocks, it is likely that this policy will result in losses in the shrimp fishery. On
the other hand, the recreational red snapper sector will gain from an increase in
the expected fishing quality (increase in catch rate) due to an increase in the
spawning stocks. By monetarizing the value of the resource, gains and losses
among the fisheries are known; hence, a redistribution of wealth is possible
(i.e., the recreational red snapper gains could be redistributed to the shrimp
fishery to help offset losses).
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Appendix
Hurdle Model Parameter Estimates
To address the question whether the parameters from the first-stage decision are
indifferent from those of the second-stage decision, we first estimated a hurdle
model based on the work of Shonkwiler and Shaw (1996). This model allows
parameters from the first-stage decision to differ from those of the second-stage
decision. Then, a chi-square test was used to determine whether the first-stage
decision parameters differ from those of the second-stage decision parameters.
The chi-square test (appendix table A) indicated that the parameters of the first-
stage decision were not significantly different from those of the second-stage
decision. Therefore, the hurdle model collapses to a Poisson model. We felt that
the use of the Poisson, negative binomial I, and negative binomial II models is
appropriate in this study.Value of Recreational Red Snapper Fishery 139
Appendix Table A
Hurdle Model Parameter Estimates

















Expected Consumer Surplus/Trip 65.60
Expected Consumer Surplus 13.05
Chi-square test at 0.05 significant
     level with 8 degrees of freedom 12.17
* Significance at the 0.05 level.
a Absolute t-ratio values in parentheses.